One hundred and three patients with juvenile-onset Type 1 (insulin-dependent) diabetes mellitus have been studied for evidence of previous Coxsackie B virus infection and compared with age-and sex-matched controls. Coxsackie B4 or B3 neutralization titre > 80 were more common among the patients than among the control subjects, but showed no association with HLA-B phenotypes.
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The question of a causal relationship of Coxsackie B viruses to juvenile-onset Type 1 (insulin-dependent) diabetes mellitus remains enigmatic. Coxsackie B4 virus has in one instance been isolated from the pancreas of a patient [1] , and a number of other viruses, including those of mumps, rubella and cytomegalovirus, have been implicated, although much of the evidence remains circumstantial [2, 3] . Epidemiological observations suggest that Type 1 diabetes may follow Coxsackie virus B4 infections by weeks [4] . A seasonal variation in incidence is well established and lends credence to the theory of a viral provocation [5] . The present study investigates the possible association of Coxsackie B viral antibodies on Type 1 diabetes in Japan, with particular reference to the HLA-B antigens associated with the disease in Japanese patients.
Patients and Methods
One hundred and three Japanese patients with Type 1 diabetes were studied while attending summer camps for diabetic children in the Kinki region (Kyoto and Osaka areas). Forty-six of the patients were girls aged 3-20 years (average 10.6 years) and 57 were boys aged 8-14 years (average 11.4 years). The duration of diabetes was less than one year from diagnosis in 19 of 103 patients, 1-3 years in 21 patients and 4 years or over in the remainder. No signs of infectious diseases, such as influenza, were noted during the camps.
Control subjects with no history of active or recent infection were selected from outpatients attending Kyoto University Hospital with various complaints; they were matched as closely as possible for age and sex, and included 46 females and 57 males, aged 3-19 years (average 10.8 years).
A micro-neutralization test was used for the Coxsackie B1-5 antibody studies with a standard volume of 25 pl [6] . HLA-A, -B and -C typing was performed by the standard NIH microcytotoxicity method [7] ; data from 101 healthy controls were available for comparison. The p values were corrected for the number of HLAspecificities typed for. Table 1 shows the Coxsackie B antibody titres in patients and control subjects. As Coxsackie B group viral antibodies were often found together in low titre in the normal subjects, titres > 80 were defined as 'positive' and the remainder as 'negative'. Differences between the 'positive' and 'negative' groups were compared by Chi-squared test. The results and their significance would remain much the same if the proportions positive at any titre were analysed. The prevalence of raised antibody titres to Coxsackie viruses B4 (Z 2 = 10.151;p <0.002)and B3 (2 "2 = 8.503;p < 0.005) were significantly increased compared with the controls, but not for other types of Coxsackie viruses. High titres of Coxsackie B1, B2 and B5 were not encountered in either group, but titres > 1280 to Coxsackie B4 were found only in three patients with diabetes. The distribution of HLA antigens was determined in these patients [8] . HLA-BW54 occurred in 47 0012-186X/82/0022/0375/$01.00 . We found that there was no association between BW54 and a high titre to either Coxsackie B4 or B3 viruses.
Results

Discussion
The significant increase of higher titres of Coxsackie B4 and B3 antibody found here in patients with Type 1 diabetes confirms previous studies [4, 9] . However, there is no reason to believe that the cases with high titres of Coxsackie B4 or B3 have a viral aetiology. There was no significant correlation between the viral antibody titres of the Coxsackie B group and the duration of the diabetes when the patients were divided into two groups, depending on whether the study was performed within one year of the onset of symptoms or later. Reliable diagnosis of pancreatic infection by Coxsackie B viruses is often difficult even during an acute illness. Type I diabetes has several HLA antigen associations, the most common positive associations being with B8, BW15, DW3/DR3 and DW4/DR4. There is also a negative association with B7 in Caucasoids [10] . Cudworth and Woodrow [11] considered that all these antigens are in linkage disequilibrium with a specific diabetogenic gene or genes: Also, Cudworth et al. [12] reported that the subjects with Type 1 diabetes who were BW15-positive, and in particular those who were both B8 and BW15 positive, had higher neutralizing antibody titres to Coxsackie virus types BI-B4.
In contrast, Type 1 diabetes in Japan is associated with BW54 [8, [13] [14] [15] and not B8, thereby suggesting an ethnic variation of the genes in linkage disequilibrium. We have found that BW54 is not associated with viral antibody titres. We cannot, therefore, immediately generalize Caucasoid results to Japanese patients. It is possible, however, that the aetiological significance of Coxsackie B group viruses in the two populations may lie in their rrle as a trigger for damage to pancreatic B cells.
